Glucagon-like peptide-1 regulates mitochondrial biogenesis and tau phosphorylation against advanced glycation end product-induced neuronal insult: Studies in vivo and in vitro.
Our previous study has proved that glucagon-like peptide-1 (GLP-1), which is developed to treat type 2 diabetes, has a significant effect on neuroprotection against advanced glycation end product (AGE)-induced neuronal insult in vitro models of diabetes-related Alzheimer's disease (AD). However, the molecular mechanisms remain to be elucidated and it is not clear whether GLP-1 receptor mediates the down-regulation effects on AGE-induced AD-like changes in vivo. This study aims to explore the effect and mechanisms of GLP-1 receptor agonists (GLP-1RA) against the AGE-dependent signaling pathway both in vitro and in vivo. In this study, we demonstrated that GLP-1RA could inhibit oxidative stress and repair mitochondrial damage in addition to decreasing tau hyperphosphorylation in PC12 cells treated with AGEs. Importantly, we first observed AGEs in the circulatory system could induce tau hyperphosphorylation after we injected AGEs (1μg/kg bodyweight) into the mice tail vein. We found GLP-1RA could promote mitochondrial biogenesis and antioxidant system via regulating peroxisome proliferator-activated receptor γ coactivator 1α (PGC-1α) signaling pathway in vivo besides down-regulating the activity of glycogen synthase kinase 3β (GSK-3β) to reverse tau hyperphosphorylation directly. Collectively, our results suggest that GLP-1RA protects neurons against AGE-induced tau hyperphosphorylation via regulating GSK-3β and PGC-1α two cooperative signaling pathways.